A thin mucous layer covers the ciliary body and iris epi thelium and becomes thicker in the anterior chamber where it covers the anterior surface of the iris, the cham ber angle and corneal endothelial surface. It is especially thick at the chamber angle, where it adopts a meniscus shape with the concavity towards the anterior chamber. 
hyaluronidase. They supported the claim by Meyer6 that glycosaminoglycans (GAGs) might have a regulating role in the control of aqueous flow. This line of thought was subsequently confirmed by several flow experiments in animal and enucleated human eyes.7-12
Clear morphological evidence that GAGs sensitive to hyaluronidase are present in the spaces of the trabecular meshwork was first provided by Zimmerman,13 and sug gested in the indirect method used by Berggren and Vrabecl4 from a light microscopy study. These findings were subsequently disputed on the basis of observations both at the light microscopyls. 16 and electron microscopy level. IS The use of cationic dyes in the study of GAGs by electron microscopy showed a positive staining only on the surface of the lining endothelium of the trabeculae and Macroscopic appearance, after fixation using CPC, of a freshly enucleated eye. The picture shows a wedge-shaped piece containing cornea (C). sclera (S), iris (I) and ciliary body (CB). The chamber angle isfilled with a whitish substance (large arrowhead). This mucous substance also covers the anterior surface of the iris, from which is artefactually detached (small arrowheads). Scale bar represents 400 J.lm. on the internal wall of Schlemm' s canal.17-23 Studies per formed on various animal species, on the other hand, sug gest that a layer of mucous substance is present covering the corneal endothelium22.24 or in the spaces of Fontana. 25, 26 Discrepancies between results of different workers led us to suspect that differences in the method of fixation and staining of the tissue were critical when establishing the actual distribution of GAGs in the anterior chamber and outflow pathways. Fig. 3 . Light microscopy histology of the iris (I ). The mucous lining of the iris is very thin over the posterior epithelium and thicker at the pupillary margin and surface of the iris stroma. The pupillary margin is surrounded by the layer of mucous gel like a well-fitted cuff. Part of the layer on the stromal surface of the iris has artefactually disappeared in some places. Scale bar represents 166 �m. (Copper and colloidal iron counterstained with nuclear red.) The mucous gel layer adopts the shape of a concave meniscus with the concavity towards the anterior chamber (arrows) . The presence of copper ions in the fixative has helped to preserve the shape of the mucous gel lining the ocular chambers. However, copper competes with the cationic dyes for the anionic charges of the GAG s, and the gel has stained very faintly with cationised ferritin. Abbreviations as in Fig. 1 . Scale bar represents 166 11m. (Colloidal iron counterstained with nuclear red. )
MATERIAL AND METHODS
Thirteen human eyes from different sources were used for our study. Three of them, which had to be enucleated because of a posterior pole melanoma, belonged to sub jects in their thirties and forties. The anterior pole was normal and increased intraocular pressure had not been reported. Three eyes came from orbital exenteration pieces because of two basal cell carcinomas and a limbal melanoma from patients over sixty. Other cases came from eyes rejected as corneal donors because of minor corneal opacities: two of those eyes came from a young patient who had been in a traffic accident, and the eyes were extracted immediately after his death. In the remaining cases either the eyes had been stored at 4 eC for 24 hours or came from patients who had been in prolonged coma prior to death.
Fixation Method
A fixative containing 2% glutaraldehyde, 1% formalde-F. J. CARRERAS ET AL.
hyde and 0.5% cetylpiridinium chloride (CPC) in 0.05 molll phosphate-buffered saline (PBS) at pH 7.4 was used. 27 In two of the cases 0.1 % copper sulphate was added to the fixative.
Two eyes were split sagittally and fixed by immersion.
The remaining eyes were fixed by perfusion of the fixative in the anterior chamber in the unopened eye, two cases at a pressure of 25 mmHg and the rest at 6 mmHg.
Staining Methods
After fixation some of the eyes were sectioned equa torially and the anterior polar portion stained 'en bloc' with the cationic dye if destined for light microscopic study. If the eye was destined for electron microscopic study this step was omitted, and the specimen divided into wedges containing cornea, sclera, ciliary body and iris. 
RESULTS

Gross Examination
Eleven eyes were fixed by intracameral perfusion and two by immersion. Five eyes of the first group and one of the second showed a whitish substance precipitating in the anterior chamber at the time of the fixation. The substance was clearly visible under the dissecting microscope, and could be seen as a fine film of white colour and mucous aspect uniformly lining the anterior chamber walls (Fig. 1) . The mucosubstance covered the iris surface from the pupillary border up to the chamber angle and con tinued without interruption over the posterior corneal surface.
In the first cases studied, the mucous film was observed to vanish in some areas, or disappear completely, during the different manipulations of staining and washing of the tissues until a proper embedding method was established.
From the total of thirteen eyes, in seven the mucous sub stance precipitated in the ocular chambers and in the remaining six macroscopic evidence of mucous material was not found.
Light Microscopy
The sections of the tissues stained 'en bloc' with colloidal iron and further processed with potassium ferrocyanide were present in the fixative the mucous material was better preserved but the blue staining was poorer. 3 A thin blue film was apparent on the surface of the non pigmented epithelial cells of the pars plicata of the ciliary body (Fig. 2) . This film continuously covered the pos terior epithelial surface of the iris up to the pupil. From the pupillary margin the film increased and extended as a thick mucous layer on the anterior surface of the iris F. J. CARRERAS ET AL. (Fig. 3) . At the chamber angle the mucous layer passed over the drainage structures forming a concave meniscus. The angle recess of the anterior chamber was filled with this substance although some artefactual detachments were always present. The mucous layer became thinner and continued as a film over the endothelial surface of the cornea (Fig. 4) . The intertrabecular spaces of the uveo scleral meshwork were occupied with the precipitate (arrowheads in Fig. 5) . The intertrabecular spaces of the corneoscleral meshwork, normally collapsed when per fused at 6 mmHg pressure, appeared empty (Fig. 5) . This precipitate also gave a positive reaction with PAS.
The relationship between the mucous layer and the lens could not be observed in our preparations, because after fixing the eye the lens was systematically removed before staining.
Scanning ELectron Microscopy
The study by scanning electron microscopy of two tissue pieces stained with cationised ferritin and postfixed by the freeze substitution method showed the angle of the anterior chamber fully occupied by a heavy-looking sub stance which extended in an irregular network over the anterior surface of the iris. The layer passed over the angle of the anterior chamber, forming a concave meniscus covering the trabecular meshwork, and continued as a thinner film spreading over the corneal endothelium (Figs. 6 and 7) .
At a higher magnification the precipitate appeared as a three-dimensional mesh of interconnected clusters (Fig. 8) .
Transmission ELectron Microscopy
At low magnification the precipitate appears as clumps of amorphous substance interconnected by strands by vari able widths. A neat and rather smooth surface is apparent facing the anterior chamber and, in some preparations, strands parallel to the cameral surface are seen in the mass of the substance occupying the angular recess (Fig. 9a) .
At high magnification the same amorphous appearance remains. No specific structure or pattern is apparent in the strands and clumps when magnified 60 ()()() times (Fig. 9b) .
After incubation of the ultrathin sections of the anterior chamber precipitate with the monoclonal probe for hyalu ronic acid, the labels gather on and around the clumps, and the substance-free areas appear void of gold (Fig. 10) . The vitreous body appeared as irregular masses unevenly dis tributed, offering an image similar to the precipitate found in the anterior chamber. It showed also specific attachment of the monoclonal antibody. In no case did the negative controls show non-specific background.
The cells of the uveal and inner corneoscleral trabecular meshwork showed a disrupted cytoplasm with lysis of cel lular organelles. Some of the nuclei were preserved, and others showed disintegration of the nuclear membrane and dispersion of the nuclear chromatin.
DISCUSSION
In 7 of the 13 eyes studied, a mucous substance was Hyaluronic acid is hydrolysed spontaneously in water solution. 30 The existence in the normal aqueous of a sub stance with the ability to accelerate the hydrolysis of hya luronic acid has been hypothesised;31 its action in the stagnant aqueous would be able to eliminate the hyalu ronic acid. In the enucleated eye the early release of lyso somal enzymes from the necrobiotic cells would also help to explain our constant finding of an 'empty' anterior chamber when the fixation has been delayed some hours.
In the six cases in which the mucous layer was not found in the ocular chambers, a long time (more than 12 hours) had elapsed between the exitus lethal is and the fixation of the globe. On the other hand, the better results were obtained with eyes coming from living patients and fixed shortly after enucleation (less than 1 hour).
The affinity of the lining substance of the anterior chamber to cationic agents (colloidal iron and cationised ferritin) and its PAS positivity indicate its polyanionic nature. These staining procedures are normally used to detect glycosaminoglycans (also known as mucopoly saccharides). [27] [28] [29] The evanescence of the precipitate, that faded away with a slight agitation of the fixative, and the fact that it was only found when epe was used, and not with alde hydic fixatives alone, suggests that this is not a fibrin clot that can also be stained by the cationic dyes.
The ultrastructural approach showed an amorphous material forming aggregates of clumps and strands with out a fibrillar or banded structure. This rules out fibrin, which is sometimes precipitated in post-mortem speci mens and inflamed eyes. 
